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1 1 

K*2j»*ai«*»w f *i*«ft»i**ia«*fc, frK*i«ffl^i/Ko*ii^ri£ 

*ft* i i *i, frwe^ 3 am* 2 Ms^jattitiriE* 1 co 

is t %>w&<7>m 2 oiicii$n, nuia^ 2 issmmm 2 iiiftu buish 1 

[»*«2] 

& 1 «ss*«:suif& 1 «se t „ 1 «M*^Xfi^ 1 iiiiosicii: 

KRSLTBjSSftfc^&mM^^&tf* 1 1 iSI^i^i, BtjfBH 1 ill 

£«;5u±# i mmmm^m^m^ntzm 2 o* 1 fii^xjv t , ptie»2 3g«M-> 

2 iiiit t , mjiE^ 2011 ita •> -x. ^(Dmrn^mm $ nfcf& 2 a sis* 1 
«*t u nuts* 1 iss^s* 2 ma«ftt%^ 1 itu^s* 1 mmmmmm 1 m« 
ti, mzm 3 km* 2 igmmmMRvmm 2 nmmm 1 «M««(i«fie» 
1 <Dw.Mtim%zm.&<om2<Dw.n^mm2ti. mm^2Ammm2mummmt v 

[lf**3] 

Htjis h ^r*sEtti&iiiK«, mriE* 2 itsas* 2 iiam^ineft 2 corns *>hik» 
mztitzuo s h7>y^^^tt^it *&®.t^zm*m2Ktm<Dmm%,mmum 

huis h v irmm&i&m&i*, mzm2mmm%2mmmmmtmm2 corns t 
mzfrtzn*- vzm-tzzt z&mti-zm*m2i<zmm<vifrm%mmumm=¥-o 

HtfiE* 1 iUztJg* 1 mflE* 3 ji&iiS* 2 iill^tliif Ltv^^ fc 

#mti->5.w*^2^S4<7)v^-rtt^i^^ie«<7)^m^^^*T-o 

[IS«6] 

HUlB^2^jt«^2^mM^tHuie^3ii5jiS»2S«M^i:{±P«LTv^C: <h 

2 4 co v^-rn^ i ^ ^iBmcoM^m^mT-o 

[it Mm 7 ] 

utiles i mmmm 2 mmmm*Rtm&m 2 mmmm 2 mmmmmt. ^m.mm^m 
mm- <b * »k mum 1 mmmm 2 mn.mmm.R^mmm 2 nmmm 2 mmmmaio&fr 
wmmt, mum 2 nmmm 1 mmmmm t mtzm 3 nmmm 2 mmmmm t <omwj^ 

fuiE* i itsats* 2 mmmmmt 2 ftmznxmmm 2 nmmm 1 mnmm&tmf&m 3 
»*JK^2«M««fc wien^i6jtcii:^-t*^iso^«i^TE«$*Lr*5 0. mum 2 m 
mmm 2 mmmmmmmm 1 Mmmm 2 mwmmmofrmmt&m kei $ *u mrie^ 1 
usat^* 2 t utr ie* 2 a mmm 2 mmmmmm^mmm 1 i^^j^n 

1 mmmmmmm ltv^ c t ^tttt ^>it ^2J!;M 6 ov»fn*> 1 ^tciemco^ 

huIEU 3 i!5M^ 2 ^lliitli 2 $ bu SB* 2 ftjft J^H 1 fllfii t 3 
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IS** 2M6 1 *tcffi*^#m^«^M«To 

[IS** 1 0 ] 

fulEffl 1 iUaftigfil 2 OTSSfcUa&tmfEfc 3 2 zfttt£fttt(i£* 2 ^#I$^T mT 

§H0 2 i^jftjsn i hUIbh 3 2 «a[««fc wiei^risonKX-r 

[smstti-cgeg £ nt ^ i) , Hfrie^ 2 in *^;v«iei& 3 nmmm 2 mmmmm.<D» 
mMtm izmm l t£> , hu ib» 2 2 iiiutii :«i2 &um v^/Momm 

«*:Ei$ntv>4fc*t:, mflS^ 1 iSM* 1 «m 12 ITOfi fulfil 1 *«ft*2i»m 
[IS** 1 1 ] 

#re& 1 ft$ft£# 2 $«ai«ii 2 ^#j^n-CHiriB^ 2 mmmm 1 *mMfi« t huIb^ 3 
mm^m2mmmmmt(Dn^mK\M.^c-r^yj^mnxmm^iixis<o, mum 1 » 
mmm 1 «s^^{±mrffin 1 its mis 2 #*a«*o^«^risioit>*«o«riE* 3 ft* 
2 mm^ksf •) was^^o «9 frfrtixt* *) > friE* 2 mmmrn 2 

[IS** 1 2] 

mmm2mmm^^)v<Dmmizm^^itzmimmmm2mmmmm, m2mm 
mm2mmmmmwm 1 ^ztj^ni 1 i«ai«^> Htrien 1 *ii^i;v©sw:f« 

2 fiiiits^ 1 ^isi 1 mmmmmim 1 uirie^ 3 mm 

mm 2 mmmmmammm 1 oiitiii^^iii<7)i2^iiii:ii$^ ntria#2ft 
mmm 2 mmmmmt mum 3 mmmm 1 ^iii^j: K^Lts^^tLt 

[IS** 1 3 ] 

m 1 #mi!2£«xfi& 1 mnmm *mM^«x{im 1 iiii^sfficffls 

&«xfi» i mmmm^mmKfm znti%2<Dmi mmm v^^t, mum 2 mmm •> 
^jisommizfmztLtzm 1 mmmm 2 mmmmm, m2nmmm2mmmmm.Rifm 1 

mmmm 1 > mum 1 <om 1 «tS^;KO«i:fM^/:|3 mmmm 

2mmmmmRv ! m3mmmmimmmmmt, mum2(7)mimmm'yj~^(Dmm^ 
m.z*itz#2 mmmm 1 mmmmmtzmL, mum 1 2 1 a 
1 mmmmmam 1 *u mum 3 2 «sisi#;Ra f i«rfE£ 2 

1 «mMfiitf±Hufeii 1 <vmM t am* zmiiL<nm 2 <DmMKmmzn, mum 
2 mmmm 2 mnmm& t mum 3 mrnmrn 1 mmmmn t it * - k l $ 

[IS** 1 4 ] 

me# 3 nisi 2 2»ma^it t* 2 $ ttr mrie^ 2 1 mmmmm t mum 3 

««ffi»2«M««t^W^i^^it^i-*^iRi^*nrEfi$*t-ci5«3, mum2m 

mm* x-frtfmzm 3 2 wsi«o*«««mi:giiiLTJ3 0 , ume* 2 
1 mmmmmt 2 »m znxmum 1 mmm m 1 tmum 3 i^it^^ 

2 2»1iMfIiti:^*tfS]fIitO^#JtcifiM$nTv^^ 1"£!S** 1 3 lefBIRO 

[IS**1 5] 

mum 2 mmm * ^ * \mmm 3 mmmm 1 t huis^ 2 i^ms^ 2 

*maflit t co *«f ffij mn<nWik S-citfiLtv>4;u #gfc 1 1- -6 is** 1 4 n IE® o m 
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mrse^ 2 2 t frfs^ 3 mmmm 2 mmmmm t imm lx \,*& z t * 

7] 

zxmirz z t&x& 2>m^<Dmx&z> z t ^tt ^ -r^it Mm 1 nm. 1 6 <D^~rtifr 1 

8] 

■>^;K7)SB^fM$n7i:^ i Mmm^mmm. m2MmmNmm®Rv ! m 1 ju^pm 
mmt, mmpmm^LXiipmm^mm^mm^ntz^3^mmNmmm, m2^mmp 
mwMRzrm 3 nsmm p mint t . mum 1 p miw t mum 2 m mm^mmm t 
<d m izmm ztitzmi m%m=f- 1 . m urn 2Mmmp mm®, t mum 3 mmm p mm® t 
<7)mKmwiztitzm2mmi : -t, mumiMmm^mm®RvmiMmmpm 
mmm nsci^?^ pri5^3^it«NSfiits.o f Htrie^ 2^jtjSPa^{±Hfris 
^1 c7)^^t{±^^^,mfico^2om?s^^^$tL, Huis^2i^^NMfiit{± h u arm 

mum 2 .smn mm® t mum 3 ^mm n mm® timmLx^^zt^^wt-r^m 
Mm 1 8 ^um^mm^mmummi-o 

mzm2M-mmNmmm.<7)mii, mf^-^x^ztizmmpix^y? ? hZMfc-tz 

[fjf*^2 1 ] 

m 1 mmmmmxitm 1 iin t , ^tui *«m*^x{±^ 1 ^iiMJs^m^s 
k is& LxMffc £ tifcn 2 *ia -> ^ >v r v? m 1 «ti •> ;p t , mum 2 mmm 
vmmizfcj&ztitzm innmmm2 mmmm®, m 1 nmmm 1 mmm.mmR.xfm2 mm 
mmimmmm®t, mum 1 mmm^^-^(omm^M^ixtzm2mmmm2mmmm 
®Rirm3nmmm 1 ^mMfii^t trie^ 1 ^iftj^^2 2»mMfiits^ 1 mm 
mm 1 *«MfiM(±n 1 mmKmmzti, mzm 2 mmmm 2 mmmm®Rnmum 3 n 
mmm 1 mmmm®imum 1 om^t(±#i&£mf£<oii?2 om^^^tu iuis^2 

umm2 2] 

itriEm 2 mmmm 1 *msfiit t nu ieis 2 ^igs^ 2 *mafi^ 1 1± r& l t v» s c t * 
mwit-r &mMm2 1 ^iE^co#m^m^^^T-o 

[I»*ii2 3] 

miE^ 1 i^?s«»2«s^s^HfriE^ 1 ^^s^ 1 mmmmmt, *>*a»«u^« 
$nTBtrfE^ 1 ss»jki»2 «a««tffiria» 1 i^^j^^ 1 **ai«*fc w^^ncis: 

[|»*^2 4 ] 

frfE^ 2 JgfitJ^^ HirfE^W^ffi^®tBLTV^S|S^(i|Sft^-^t?^ 

®m Lx^zuftvm^uftimmm-<Dm*mx$>2> z t z^mt -r&mMm2 3 icie 
m 1 1 jgmMn c\<omi mmmmmxim 1 *iii^*icffis 
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(DmM^mztitzm 1 &mmm 1 fian^ir* 1 2 t , friss 

nmmmwmmm 2 nmmm 1 «as^j*t±uirfai& 1 <Dm.Mtam^^m.^L<om 2 

*u fulfil 1 ^is^2iiiftti h ffmffim&mmmzmmztix^z 

[IS** 2 6] 

hu ib» 1 ftft£$ 2 mmmmm t mmm 2 mm%tm 2 mmmmm timmLx^zztz 

[IS** 2 7] 

mum 1 mmmm2mmmmMi±, tm^-^x9tmztiz>mm\*\x?y?? va^m-t 

2>Z\t&x^Z>Wfl-<Dmx$>2>Z\t £#gfc£1-&W**2 5Xti2 6 »:|E*0#«5CJk* 
[ft** 2 8] 

mmm 1 fti&*f& 1 iisflttu, ^^acufc^ais tLTfuie^ 2 ^igs^ 2 mmmm 
mtmum2^mmmiwmmmtmi\t]yj^KM^-r^yj\^^mnxw.m^tix^ v 

[it** 2 9] 

S6 aj L r v» 4 «s$5-JW*>S5#ii «riE«/ho*a*si-c*> * it*Hitt4 It** 2 8 HIS 

[IS** 3 0] 

ft ftMtto w k tt u -fr-r K ^ $ *i t v * £ v » tt^n-rv^^t^ 

t t4»*f 1 7!;M 2 9 m>r*t*» 1 S^Et^ft^^flf^o 
[»**3 1 ] 

mm-r %> i%mmmm<o m k \t r- t mmmzn btix^zztz t-rz is** 1 
2 9 (o^-rtiip 1 m^tm^mm^mmumm^o 
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[o o o 1 3 
[0 0 0 2] 

Mcp^K^T, iHm^Stm (ESDlElectro static Discharge) Cio T^-jS^-rVs - 
[0 0 0 3 3 

CMO S h 7 ^77^f7/^, ^fk^BtfLT, y-hBMkRjJ*** 

[0 0 0 4 3 
[0 0 0 53 

o i <^ t ^ 'J ^ ^ Sf t^ttlS-aii 1 C M L 1 1± , !RFM t S:Kl^rM3RCf*!fipK ! S:iKl 
[0 0 0 63 

^-r^ffiiu^ 124 am 2 3 c^tA- a^k x hmMmx^^o m 2 3 s.^2 4 tc^-r 

3 at, N^x^2 &2<D~P V^n<3 b t ^ffM £ ^Ti3 0 > N V 2 KiJtt 

^3 bfttNMO S h ?Z/VX9ff>v-X K W ^t&& l*t<7)N + i£tfcJi 9 t, >1<7>N 

, NMOSF7>yX^KH>^ ( P + ttMM 4 lHJcoN + WRiM 9 ) ^\ N^J.* 
2\Z&m$tiX&t). NM0Sf7>y^^(0V-XM (SitfflJO N + W&M 9 ) /$ ? . 

[0 0 0 73 

Kti, N-)i;i'2^0P + «i4i:«i$li, N-7x;HE@^ffltI^N 

9 <Dii V- Kt£&N + &£(Ji 9 K««S*irv^. fcis, ffi-ig- 7 (± v -7 T y ^Rrihffl 
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[0 0 0 8] 

0 ^ 9 KW$tZm.Z>\-£}^'> YiZsE<D$iW.i±MW.%tf1}UfrZ> NMOS h7>y 
* ?<o Ki/'f >ffliJPNJ£^T^ 7 y^y^-f w 9 y^y^&z. U MOS yVTs 9 

flit, *t4 VX9<DiJV- F (NMOS h7>vX^oy-^) JgM<7>mfi^±#$-y:T 
. N + /P KtFJH'W ZiXX, ilNPNM'^f-7i^l 1 %BM$-£2> 

2 it, i«i:ia^ii&t^«t\ ti^^f-7i?i i <o#M^^ji-r^ t 

(P + J£ifcJg4) —ijy— F (N + J£^9) raK^j£$*i.*o -^^Mtt 

&xi&<, z.<?>$£&m i o ^^(i. o£*k n^-r^i^*^ 

wimij-r ^ - 1 &x i-stv^ fij.a; sr^r-t- & „ 

[0 0 0 9] 

ixommmma, rs- k-* v- kwpsic^l-cv^t. ss&i&fts-r* sitting 'f 

— F (P + J£tfc* 4) -N7x^2 ROE**: 1 7!?M2 ^ mtLTi, ««F*aEXtf«i* 

^ffii5L^P'i'J.^tn:^Jt-<-rl5:<^LTv^*i^^ab-So ^tv^S 
jSWIti, 7/-K (P + i£1ft®4) -N7x^2 ftaoggStKfl^UC < 
[0 0 10] 

[0 0 1 1 3 

[0 0 12] 

112 5 it^m 2 omm^M^mm^o u 4 r ^7 hZTF-t^mmx&io , 02 6 tin 
2 5 iZ7F~fB-Bmz£2>mmmx&&o z\<Dmw.%ifon.i&mm=FKi5^xit, nmos 

h y yy*9<Di%t> *)iZ, m2<DP t>J-)V 3 b friZ^M V 0 if 9 v -fttt & P + teffeJg 1 

o 5&*j&fi § v> * o :^p + tmm l o tc i £ y i; * r matttil& KiD, * ±# 

[0013] 

££7^ 3MgWat*tt*&-r.&Bttfc L-C, NiMOSFETOTU V-^t, P + 
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fbfP * "C 7 y * T y~7 L r L i 9 "I tm.i?h Z> tz *> > msLX li N * i ^ j& Jfc^ * ffrin 
Lt, i#tff < i: S i 9 ^I^ ? $ntv>-2, 0 iCif^ 4HfcS:iR7£U\ lu&O 

ftmfi*»* : PC** , »M V *9mm.ZtiX^Z>o @2 7t±#It;£S£7^ie*!c<7>^ 
? 07 T "i? b ^TTF't" 1 ? USUI *K EI 2 8 (a) f±EI 2 7 KgrfC - CUK J; &ttfflH 
-?&<9> EI2 8 (b) tigl2 7 tC^i-D-D^t; i^>ifMllt?^)^o 127, [112 8 (a 
) Stf (b) i:^ti^:, #ff:£$£ 7 K1E*©-*M U X * TZ-KX^V-K* 

5^*1 l t > <d m k n j. ^ m& tuti « wis. tf p * ^mia w* m * w a l t 

[0 0 1 4 3 

[Wttl] *@#I*5, 2 2 5, 7 0 2^Mf 
[ifHr^tift 2 ] *m#St5, 4 6 5, 1 8 9fMf 

[#rp^cm3j *is#it5, 502, 31 

imttm4] mm^o 9-10707 4-^&# (^3-7H> inn) 

[#i^tt5] *@#It5, 0 12, 3 1 7-^*ffl# 

[#^16] *®#8^4, 9 3 9, 6 1 6fiit 

[#1^5:^7 3 *S#ItffilI<2r§g^2 002/015357 1 ^WmW 

[^#I^3t$ft 1 3 Chatterjee A. > Polgreen T. , TA low-voltage triggering SCR f 

or on-chip ESD protection at output and input padsj , IEEE Electron Device L 

etters, 1991$lfl, Il2i, ilf, p. 21-22 
[##It3t$£2j Ameraskera et al., r Substrate Triggering and Salicide Effec 

ts on ESD Performance and Protection Circuit Design in Submicron CMOS Proces 

sesj , I EDM, 1 9 9 5^, p. 547-550 

[0 0 15] 

> t-f'j^^i:iLt, f<o^->t>^vf- K£iisi-££*7^, mffi.mmm& 

o -&K> ^ISC'f K-e>7U:y'J 3 M mflS if ? * v ^ 

o tot, mTL*&&izm£L%iitLi£%bZi:^<Dx*$>&i)K itiaftoop + « 
goffiff^/h^v^, -eco^«i-eoigijt^< & *k +55-ft h 'J ^a^^^-e^ 

[0016] 

-f*-KT?, mat ^ fcfcJ: I), f^frO/s^#-7£*jl$«glft*> 
[0 0 173 

[0 0 183 
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[0 0 191 

%>Z\t, Ymm*&<M\1r2>&mtf<h2>Z t iiv^^cSx-^it^t-i^, 

[0 0 2 0] 

t4:tlil5-C*4o t&*E. STI^n-b* (Shal low Trench Isolation : \$M 

&KmmirZ>m&Kt±, ^iriFIiact, ««P«JE&irottS6** Vitrei:** 
BH±, 127> III 2 8 (a) S.^ (b) t«t*iKlllLTV^|!8«T 

[0 0 2 1 ] 

Jem «#«ff&ifo/'C9^-^3& t -fnfc»^n, 1st- 4 7 )v*%xm~m±L*w 

^> -2) o 

[0 0 2 2] 

CP + i£flfc«*# ALT, -?-<7>N + i£ti[SIWU«tS:^*fd-ilPL-Cv^/ftt^)»ai-e*«) 

fiim^ntjn^-t ^ 0 tot, ift©^i^i?-fi±, »«Ej&*£*>«*tt*a>fc: 

[0 0 2 3] 
[0 0 2 4] 

o 

[0 0 2 5] 
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ftNMJfcfttf* 1 iSJjl/XPMMt , itlfiEP * J./uoMifc^/ftS *Lfc» 3 iUiftjgNM 

, HfrfE0 3i^»ggPNM^it{±#IBH 1 Wlii:(ili41fi^i2 *>MCfc8HR$*i, Hy 
iE»2?5iftJKNM^iSti«fiE» 1 MM t l±m% ZWmzmfcZtiZ z t «tf^„ 
[0 0 2 6] 

*mM2%wiz&&&m%mmumm?-te, p mmux&p mm zvpmmuxn 
psiwsicffiscigL-cfM^n/cN^x;^^ i p^^jvt, mzpmmffi.x 
t±pii^it:M$^f^2 p *?3-)vt, huihn^ z-frvmmzftmztifzm 1 &m 
snmm, ^2M-m^NmmmRz/minmmpmmmt, tEiip^x^sc 

mm^ ^ti, luis^ i nm&NmimRzrm 1 i^it«PMM(±fii 1 mM^m^n 
, mmm3MmmNmmmRv : 'mmm2M-mmpmmmimmm 1 oist nmzzmiit 
<Dm2<nnmKwm.zix, mzm2nm&Nmmmt v Jfrnmrnmumzmmzttx 

[0 0 2 7] 

N MM i: HUlSm 2 <7>miJ£ t O K ZtitzMOS F7>y^ntn„ 
[0 0 2 8] 

3Ui. ifrlEh V ^*»|.&H]]^{±> HtrfE^2iejiSNMflittmrfE^2(7)m^i:OF^tc 
[0 0 2 9] 

-coBim^fem^*TKi3v>T. ^!ix.(d:\ ( a ) iuiE^ i mmjzp mmi&tmmm 3 

ItSfllJgNMMiifill^L-Cv^ (b) mj|E»2^«SNMfIlttHuIE^3^it«NS 
mmtliWmLX^Z, (c) lufE^ l ^itJ^NMIIMS:U f HfjlE^2^jtJ^N^^^(i, 

**^Mo^#jM^<b& *9 , mmm 1 i^j^NMM&^imfi^itSflij^NMMco 

#53*iiJM(±> iiulEi> 2 iftrljggP MM t huIE^ 3 ^iiSNMWi: ^^^^[filtciii^i- 

£ ^ ft k £s n @£M $ n r & 19 , £^#jm m i~ Hffis^ 1 ^ mm p mum « m t r v » * 
, (d) mmimmmNMmmt2frm2nxmtm2mmmpmm&£mm%3Mm 

mitmmm 1 ias«ftN3a«*o*««i*iBi»=Eflis*L, «ria* 1 S5*jgNMMo#*!i^ 

i^fcfluIE02JgjS«NM^raomrfE^l M«Pfi«***ffiW LTV»«, (e) mfgE^ 

3 aiitNaittii 2 $ ti-c mmm 2 Mmm. p mm t hUie^ 3 itSAij^NMM t <n 
«<^^#m«Mtw®m lt*3 0 . mtz%2MiikBtNMffimzz\<DNV3-frv>mmmmzm 

tS*itv»4, (f) fltrfE^lii5^JSNM«^S.t9 f ME^3i^MJSNM^{i^^ 2 53-td 
$tit HufS#> 2 S5*apPM«t«riB^ 3 *»!SENai«i*fcO*Hei^t;i6S!-*-**lRlU 

gitiTge®$nTj3 (9. iwriEN^i^3mia*3MitNa*«wfl'««*iiiJc®ffi lx 

i3<9> HulE^2i^itJ^NMflJt{±CON->^^cDMaifIit^S£M§n-Cv^ i:*^. HtjfE 
»l««KPM««f±tfrlEfSli«**NM«l*O^M«W^®ffiL-Cv^, (g) fllE 

m i iis»iKNM mm.it 2 $ mzm 2 mmm p mm t miaa* 3 ^MNiiii t 
& 19 , mzB2mm%.i*mmtiitfz<D®xmzmw:ztix^2> 0 

[0 0 3 0] 

3 is 93 u« & mm%M.m\^mm^t , p m*«x i± p smi o^m ci^ £ n/c n 
■^jt^stKp fi^t . friEN^^^o^M^fM^n^^ 1 m&m.NMffit&, m2mm 
m n mms. 1 p mm t . mrfE p ? j. ^ co $ n ^ « 3 mmm n m 

W^XtrjUSMftPMi^fc, S:*L. frfEHl ^ISNIM^ 1 AiftJS P Mfl 

2 O*^ $ ti, ItrSEfg 2 JliSN Ififi t HlrlE^ 3 Mmm P MM t (± ^ >f * - K 
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[0 0 3 1 3 

liPlio$ffiCM$nf:»2 P <y x.^^mMKmfcZtitzW, 1 i^ji 

j^NMfl^ ^2^jtJ^NMfIMS^li^jftJgPMfIitt, MUm 1 P S o.;K7)^Mic 

m $ ^ £ m 2 mmm p am tzmt, mmm 1 n mmmR xr m 1 pit 

[0 0 3 2] 

z<7)mm%Mumm^-i<zt$^x, m*_t£, mzm3nmmNmmmt2ftm2tixm 
urn 2 nmmpmmm.t mum 3 nm&nmmmt <dm^^z^-t ^yj^zmtixm 
mztix&t), m™^^frtimmm3nmmNmmM<Dftmmmmi<zmmLx&t) , m 
mm2 7^mmNmmmzz.<DN'y ^-^^-mtammzMm^nx^^ t&iz^ mm%3i^m 
m p mmmt 2 $ tix m urn 1 nmm p mmm t mmm 3 Mmm n mmm t <Dtmm 
m<n*i\-m nieg $ tix v> * 0 

[0 0 3 33 
[0 0 3 43 

m, *2ifi§*£Nsm;Ro r # i mmstPStWHt, mupm&tiLxitpmmommiz 

1 ?S5«JS P 4: buIBH 2 ftiftJSNiam tOK fc»«E3 *ut* 1 t . H&fB^ 

2 ftiftA p am t huib^ 3 p am ton tz&mz titzm 2 t , *m L 
m^mmMRTfmum2^mmpmmmnm$im 1 ^nt (±^^^>mfio^2 otic 

[0 0 3 53 

«JSE*2*aiJKNai««i:«riE*3*MNM*i:t±»»LTv>rfe «t < > hu 

u*2»iitNa*«oiii, ^uxfi\ mf^-^xwf^zti&mmftx^y ? ? b^m 

[0 0 3 63 

P»SK:t@ii:|fLtfM$fi/;N^xj^(;'P mffEN ^-x-^o^ffi 

tc^Jft$^*lffi»ftNa«*. 1 EfcSEPam&y^ESiftJKPamfc, huIB 
P ^7i;K7)^®tcf^$^7t:^2i^?*J^NMfIit^y r ^3^siJ^PSfIit^ 5:f L, mflE 

* i nmmNmmi&Rzfm 1 ss** pampas 1 *wk#«s*u mifEH2SitjtNM 

o 

[0 0 3 73 

pto«uv>s„ mum2nmmpm { mmt, mtz^mwMmz^Lx 
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^ & Bftitmffr - )v -ewtm zti&mnnx^y ? ? h £ z 1 **-c § £ ft/how 

[0 0 3 8 ] 

*ll«7%B^ t ci^^#m^m«li^T-{i. PM^O.t4PSJIi:. 
PMeo^ffiKfflSKR^LT^jSSfifcN ^x^RtTP ^xj^, lUffiN^ JjKP^W 

»c^iss*tfc» i amp i mmm^mmmt, mm? ^x;^mcm 

$ ^. # 2 a jftjs n a^s. $ 2 xiftft p £ l , f& i p ti mi 

[0 0 3 9] 

*«*iir«riB*2S5aijftNM«fc«raE»2waijKpa!«*i: <DtMmi?iPHzm&'i- &u 
[auzmtixw.w£ firs*), &frmmm$izmmi&mmiimmmmmLx^2>o z 
mmmiMmigpmmMte, mm^-mmmmK^Lxi^u^-mm^-^x 
ftrnztizmmft-?* > * ? hiM^-r^zt^x^^m^<nmx$>n. mu^mmm 
k ® m l t v * a as <z> (± fj f Bf*/h <n> mimx $> & z t t l v > o 

[0 0 4 03 

flit £ frm-f Z> Z t ifi-C § & o 
[0 0 4 1 3 

iKJ: ^j»il£-t±\ IC, fti* h 'J LtilN P N/^ * - 7i?-**I$^t 7 
v J-tkmiz-fZtztb, ^4 V X 9 ZMMX 9 - > * >1r 2>ZttfX&2> 0 

[0 0 4 2 3 

(4 h 'j if^3z*7F-tmx$>'DX&m<7)%Lwt v imm^m^^-rmxh o , H3t4 

HI 2 2f:*tft*«l tlTOc, P + #^#^«l (0 2aO f 3#JH) Otli:, 120 
P^x^2 0a (H2XO f 3#I) , ^T-^^fSI, »10N")i^2 lXtflllOP 
^x^2 0 b (H2S.U f 3#BB) 7& ? f^$tLTi3 0 , |l?)N l )x;V2 1 <>; f£ 1 CD P -7 x- 
JV2 0b fcliB^Ltv^o 
[0 0 4 33 

|2<OP^x;v 2 0 a F*IlCf4, Fn>?n^^77f 77 ^Iftjtffl P + SSflfc 

m 2 2 tfMJ&Z iXX £> <0 , il©N">x^2 IrtCli, N -7 xwi^jig^ffi^O N + |£ 
fife« 2 3 h 'J 7y«vJiL^ffl(7)N + t£fife«2 4 *M U^77- Kt&&P + $£ 
fifeJ12 5 t75 ? f^$nrv^ 0 IC, ;^il<7)N l 7x^2 1 «ltl>il<OP^x;i/ 
2 0 bl*HCf4, 'J V- Ki:fc*N + tftf2 7 , NMO S F7>y^^ 

V-X2 8 KU'f'/ 2 9 75 ? M;$tl-C^& 0 V-X2 8 S.^ 9 1 <7) 

P7xjV2 0b±i:ii, y- M6»iHLtr- MS3 O^M^ntv^o -tub 
WP + tti22^ N + tti2 3^ N + tfli2 4^ P + tfl2 5^ N + J£ 
ii2 7 fco3:*0|KU±. ^5frMMftfSBlK.fc ^»$titv^ 0 
[0 0 4 4 J 

ttz, *mmi&mizt5\,*xi>, p + rai25t, *ion7xa-2 u, p + ^# 
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8/ 



[0 0 4 5] 

^ZfzfrlZ^ (1) N?^;^ lft^m^£#&££«Mi&£fP&-£:, (2) 
2 l|*l^<b, ««mv;ft J: ^^^^^t^tti: LTv^ 0 

[0 0 4 6] 

ti23) try-K (p + tti25) tit, n>>^^2 1 1*!^^, ximmmm-c, 

^Sc7)^fi (m^^Hco^-C*^ Vdd) H^M^tLTv^o 77 V- K (N + J£ifc 
127) #.(79 -7f-T-7y|^iiifflP + tett^2 2f±^V> Ki»V s s(:fl$ntv^ 0 
[0 0 4 7] 

ifc, N^x*2 1fli:, h 7y , mvrL^&ffl<7)N + J£^2 4^tt^fLTV^ 0 
N + feS[i2 4 VWUtOfflK. NMOSlfMh7>y^3'40 (02) 

xtiie^j^^*- K4 i (S3) toh'j *rmattti&iaj»**#AsnTv>* 0 

[0 0 4 8] 

H 2 b 'J tfttSfctt&glJ&tt, m?SV ddt, ^7 > K*ft V ssi OHK, h 9 > 

y^? 3 3 t«tft;3 2 fc**a:y!ltce^$tL-Ci5»). F5>yX? 3 3 t&tfi3 2 t <D 
WOg^CNMO Sf7 , /y^^4 0 oy- h* $ ^^$fLTv^ 0 CONMO Sf7> 
VTs 9 4 0 <7> F V A y it h U #"*S£W*&ffl N + 2 4 $ tlX & *) , V - J* f± ^ 

7 > KSV s s KSMSSfiTv**,, 
[0 0 4 9] 

in 3 tc^-r h ij 3tr*sMM&iai&«\ h u //m^o^N 4 - 2 4t/7>Kiv 

ft£o 

[0 0 5 0] 

tftttrtMB; < ft •? > l»t^^„ o£»k m^(i> I»VddK««Sn/!Ni>i*« 

ffiaseffl** (n + j£ffc« 23) a»e>, h ?rmmm£mN + mm 2 4 mlt, ? 

I R/ctt. lEl^C^C t Kft&o ftot, P + tS[i2 5 (7/-K) coj^Mift^ 

<ommt. at*L*«at*»w(&i:-c, «t «9 ft *k p + t£^2 

-e, :©i^iiPNPf±/^f-7 h 7>v**# ? *> l*6#>t, *«^fiitcmat 

[0 0 5 1 ] 

*<0"C, *fl^N P N'W *'-7F7VyAH*>tSiTi:iSo 
[0 0 5 2] 

mm zfem , ie<o 7 ^ - hv< „ ? 19 , jajSTM&j&gtomsi t ; - k 

-7j V- KfflK^J&SiUSo 
[0 0 5 3] 

i2 4©Mfii(±, 77-K (P + *£tk®2 5) CHIT*V-K (N + *£t5:S2 7) 
fc»±ji£fll»ltt»t, 7/-K (P + i£tk^2 5) fc*V-K (N + mm.m2 7) ifi^ 
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[0 0 5 4 3 
[0 0 5 53 

»f^ajK»ia<, i&3£#tK&£ t-cKBtiw^*), 
f^ie j n<^oniUH#x?.Wo iftn*tL, ^iiiii^ru^ 

[0 0 5 6] 

rgiWi-*o *^iW&Slfc*3V>Ttt, N->^^2 1 rtfc h 'J ^m«l&fflN + tfcffcJf 2 4 
HHg-f & P -7x;v2 0 brtO-9--f V7;y-<7)77V-Ki:&&N + l£tJt* 2 7C£ILT 
@£gL, N-y-x.^2 1 ftWJ i) X? (DT y - V t%Z>P + HufkM 2 5 SrN^^mteS 
^fflm^<7)N + teff® 2 3 t h 'J ^m»*&fflN + ifcflfcJi 2 4 l:0|ll|i:EiLtv>4 0 t£ 
o t, h 0 >5fmSE«*&ffl N + Ifclfc* 2 4 7y-K-*V-KKON-)x;l/2 1ft 

i)V-77- KHHHi // mh&&7^\ -*J->f 0 * * (DWlftlZ&^XiU # 

K - n * x. ;u ps # c ofisai n r , r-oiiJS c^ii fy«^£t v 

[0 0 5 7 3 

iiu #m^8£m{s^*T-K£tt& p + 3bt — k>; j^t?** p + 2 4xw 4 0 
* ?on-*H7 > k (-9-^ *)x?<djiv- vmzmitzr^^y k) <7)ee©(±, 

MfUfr m^n^T- 1± > m&fc&m £ mm ~r & c t * m a k £S $ ft x v > & <> o -e & * 0 

COfci6, t 'J ^ ^ Oil t y V ^ < , t^n^^l 

f£f±P + 77- K'J yyjkXfu-iifrir? V K^EIi:iii§L^^ 0 116 (a) lii 1 C 

TF-tm i mmfm<Dm 1 w^TOMftit^i^^^ h 19 , 

II 6 (b) l±f 2 MOil^Mfti*^ ^ 1/ ^ 7-7 h Sr^i-¥ffiB|-C**o ifc, 

ei 7 (b) \±m2w&m<om%%iknvkni%=f-<ov4 7? h £/rc-r¥ 

ffiS-e^^o 0 6 (a) (a) H^-f » 1 SE^Oftm^ClfcWftM^^^v^r 

tv^ 0 HI 6 (b) £^117 (b) 2 ^^J<7)#m^ifem«li^fi> 7 

/-KS^V-K^^^EILTv^^^^o *%Z : &Wlzi5lfZ> h 'J 7Ttt 

#S/BN + K^2 4S.^N-7X.;i,mf5:S7Efflm®ON + *£flfc« 2 3 *>tfc*l±, ift-et J: v» 

o 

[0 0 5 83 

#ICJat5 ? oT Li o-C, i&^7i ? _t#L^ < iotv^^f,^!., -77 > 

lcisv^-C(±, Nvi)H: h <; Tym^^^tt-Sltjii: LTV>^7^a6, N V x. ^ 7> ? ?f^ $ ft T 
v^^^v>|gHtc|51ibftTv^rt:i6lc, maE*Jft^ < & «? , mfiPf T^SbW^fi 1 

utff^. mjx.{4\ ia6 (b) 25.^(17 (b) 2 Mfm^m^m^. * 
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mj£.zti2>i><Dx*ii%<, stmmmzw.wr %> ^ t&x&, m^mmmm^^x i> , 

[0 0 5 9] 

+ 2 3 ^<b#t^$.^7tsvjfL) t±> p + mm 2 5 «i±aa-fr-rtc, b y 
ffl©N + 4£tfeJi2 4 kskjh p + i£ifc« 2 5<7)^M(7)mfi^fa< -r*s»*(±, k*> 
^•cL^d m^mmnmtitmLx) #\ i4sy ? @5^t»2iifi^ p + 

2 5 ©TfflfcWaEri*»*i3 - t X\ M&WK, P + ifcffcBJ&M Vdd WOffi 
Jot, SJS±#tc«t^j^»t?. m&}%®LM&m£ 2>o Lrt>U £*U±^*;i/ 

[0 0 6 0] 

-f*o ^lyfc^Slfcisv^Ttiu N-)x;>2 P 2 0 a |*JOP + i£i£Jf 2 2 t 

, p ^^;w2 o b^coN + i£tt^ 2 7 tco^f6j^ip]tiii:^ci-^^-fp]ti N N^^mteSTe 
fflms<7)N + ifctfcjf 2 3 i: h >j ^m«^ffi<7)N + istfc^ 2 4 1 a, -cems n 

TV>S„ f Lt> :ti^N + t£f£Jf 2 3tN + J£ifc/f 2 4 tOKCA >9 &tr «t 9 £ LT 

, «5Ko il©p + ifctfcs 2 5 (7 7-f) a*EB$*i-cv>* 0 

[0 0 6 1 3 

^^T*, ««P + tti2 5<7)^M{Cv;lL-rC <b7) ? -e^^,(7)-e, itSil K ^ >f 'J X * 

[0 0 6 23 

m 9 ^mmLx^mom 4 mmmm^^mm^m^mm^^^x^mir 

&BSItftfc45 l*tc9N + i£ifcJi2 3 a, 2 3 b N-)x^2 1 rt^WaBSB (P + 
i£ffe*2 2 i:N + t£$cH2 7 t<D^^\zm.^ h^n^M^kU) KEffiU h V 

i£tfc*&fflN + %mm 2 4 ^ n + tmm 23a, 23b Ho**KEBi-*&a*# 3 n» 

[0 0 6 33 

*m4^MJ&Wz&\<*Xlt. lS^HtWN + J£ifc/S2 3 a. 2 3 bi^N-)i^2 1 
< o Ti3 1) , P N P«ffl/<>f 7 75 ? *jii-^ £ «fc 0 , *>f V J* 9 \z Y U irwfrfr 
[0 0 6 4 3 

t±, jj V — V t L T , 2oH5^i"JL7t:N + 2 7 a, 2 7bO«U :n^N + 
t£ffcS2 7 a, 2 7bfflC, N-*J^2 1 ^®ai$-^T@Sg1-^ 0 -€* LT, :ON-)x^ 
2 1 O&mfiBK h 'J *'HMfflON + ifcffcJf 2 4 £E^-t£o *^*^«8t±E*|t£ifc 

[0 0 6 53 

miE#2 003-3105471 



SfeM. 2003-300422 



^-v: 11/ 



(i, N^iii/Ifig^ffllg^ 2o^N + tSi 2 3a, 23bH^*iJU ^^)N + ft 
|23a, 2 3 b Hg&^-fr N>>^^2 1 \HiZT 7 - K»P + 2 5 £SBfi L££r^\ 

[0 0 6 6] 

vin&mm^ii, n^^2 i rt?>p + 2 2 ln + mkm 2 7 t^m^mizm^. 
i-^um^m^mz, iwon + fcm.m2 3 a. 2 3 b ^N^^m^s^/smut lt 
semu >rn^coN + ietfejg 23 a, 23b wk, 7; - kop + istits 2 5 f<9f 
^iRjo+^auo* v- kn + tmm2 7 & *) (DUfrz® n x^tzfimxfmL, z\<dw 

[0 0 6 7] 

***^JRu*v»rt±, h v ^rmiKti^Qiur^-r^ifinciKfLT, ISg^l (ir) 

OT^i;H£KfflliON + »12 3 a, 2 3 b <DTm<D P N«^SrJB^F|flIH^ 
>f T N ^ x jHf>©iI;\M * - 7 h 7 > y ^ ^ « N 2 1 JwjSv»««*« 

&*yj-&izit. *i/M*-7 v =7 yv 77(0^-7 (-9->f u^ot;- K-*v- 

[0 0 6 8] 

n 1 3 {i^f&igo»8^ifeff^^^^>#m^m^«T-^^i-iii. m 1 4 t± h 0 h-h 

$:Z7F-tmx-$>oX&m<v&W:£ h 'J #*il^l&ISIJ»*^i-0-e**o #£ifc®l&K:fev* 
Tli, |2©P')i^ 2 0 arti:^"7>K3>?^ hi:^^77f 77 y°lftiLffiO P + J£ 
2*»^Jfi$*L, N-7XJV2 lflC, N ^ x JHfiS^ ffllS t ^ ^ N + If 1 2 3 
, Ml ^fmi/f «#&ffl<7)N + Ktfcg 2 4t, 7y-Kt^^»P + &ffe« 2 5i3»», P + *£ 
tti2 2fl*»tiOH:^lSSfL, »lOP->xfl/20brt©7y-K (P + J£ifc/12 5 

) ffiij k . *v-k^^n + 2 7 mm s m k b o ©p + £tui 

2 6 £ ft £ & O-C* & o 

[0 0 6 93 

fit, 1 ftON* titi 24L ilWP^x;v2 0b^<7)P + 2 

6^|C, MJ 35ntHE##&HI&*>ie?lJ ^ 4 -t - K 4 1 $*Ltv>4„ i fc, y 

Y^y* 7 h<DP + t£Wim 2 2 t , *v-KON + 27t /7>FlVssi: 

N^^;um^ia^fflM<7)N + tti2 3 ry- k<t>p + $£ifc/f2 5 

[0 0 7 03 

l t p >7^)i/2 0 b t ZmfiffZ X n CKILT, x-WOWSLtfat I. n KLX^ 
»<, aMRoffitt^s^ttiftrfiv^ifeK) -et±, *y-K (N + J£ifcf 2 7) otC 

t> § iz h 0 Wifttfflwp + &i&m 2 6*nm-tz>t, mmzmmnmztemirzmm 

(DtefrlZ^ ^PNf-f K^HI/s^ 7X$*LT, *M*-F4 l^iiLT, ST-m 
[0 0 7 1 3 

mi 5ii*§£w<Dm9mMMmiz%&&m%i&mfcmm**^mx~&z>o mi 5^ 

v>T, HI 1 0 /SCIi, b 0 #*at##&fflOP + j£ifcJl 2 6 a , 26b*, t-f'^ 

^Mt^P + Sfl2 5 (7/-K) N + J£ffe«2 7 a, 2 7b (*V-K) 

[0 0 7 2 3 

ItiCJ:^ H4»^entCT^1-J: 9 N-^^^2 1 J*lS:aE^*«aEj|il&^lS$n* 
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o 4fc, P + ffitl2 6a, 2 6b^?>, N + f tl 2 4 Cltil, SS^t ^ ^ 5: 

tftEftS J: -9 tw4*o 
[0 0 7 3 ] 

HI 6J±##&^0»1 OHife^SStc#*t»«^]K««|SmTS:^-r0-e**o *HSjj?& 
Ell 5 £^2UIHB9B N<7-x;i/2 10-»2 la. 2 1 b^h'J* 

nmm&m <vp + mnm 26a, 2 6b^?,N + mm 2ak^ iiiK^ft^et 

[0 0 7 4 ] 

^*Ui£*K P + Sii2 6a, 2 6 b t5^N + JCtiti 2 4 left? *«1gifL^\ N>7^ 
;l/2 1 la. 2 1 b KX ^ frx y ? &««aEJ±N + 2 4 

[0 0 7 5] 

mi 7^».lt. *5tw<r>m\ imimm^^mm^mm^mm^^x 

(7)M^N'>i;vmfi@^ffl*SON + Kfi2 3 fc, 7y-K?)P + tfi2 5^ h 

•J arwatlftifcffl <t)N + ffifflt* 2 4 t $ a-c o * fc, P + 1 £ 

*V-KWN + «i2 7t, h'J WittWP + Kti2 6i: > 7 7f 77 "/KrlL 
ffliiON + i£|ftJB2 3X^7 7- K<DP + *£ffcg2 Sfctt't? K5 1 ^II$ntSl) 

, h 'j ^fiwffloN + i£t5cg 2 4 ii. h *) irmmmi&m& (m 2 onmo s v?y 
v** 4 oxnm3(7)unr-( K4 im tfmmztix&y) , u<oN + iti2 4h 

, N + &fWg 2 3&r/P + ffi2 5 5 2 Sr*«**fCV»* 0 ifc, r;f 

7 y -fmskmy? y Yziy? ? h<?)P + }£ifcJI 2 2 i: ij V- K<7>N + }£ifcJi 2 7t&*«H&K 

[0 0 7 63 

turn 1 ?- * ma l r zztizx*) mm<oimte tis«t^:t^;t^t*i, f >; 

£*7&*§BKfc* fcv^spJjS <> 111 7-C{±*£#l^T-5 2X1/5 3 MLtv^^ 
, :©tti:i x P + ^77tlt^P + tti2 6M, X(±^9> Kfc«M*$*iTw 
4P + #- K'J LTOP + *£SfeJS2 2«^oii^, »t»tffiS:1Hfi5i-*«t o KL 

[0 0 7 73 

itz, (N*^;i/) mftME/Bjtef&WfcsllEfcS h U #ma£tfc*&JB N + fcifcJf 24^, 7 
Kti> n*B«fit*N^J-/u«fitJ: «Jfiv»HK-f* ! &35j& , *<&o ^j(i^g|on$(ttlft 

Karnes v»r a, h symatt^wtstttttwfli^o. 7VSKciofctii:, 7/ 
- Kt h u mtow©PN^ K^aLT*-;i/mvri^#t^t^A6^o mi 7 

M<7)mw5VfcWi%mmi L <D\/4 r<y v tit^ztmbfr** 0 7/- kojsbo^w 
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[0 0 7 8] 

feifcJt|ig<7>#T-fr8ltfi> 1212 4 IZTfk-f X n CLOCOS (Local Oxidatio 

n of Silicon) ft3Z.fi S T I v£^rt ? jgffi £ tiX^Z ^\ #1 x.fi\ Hi 8 (a) ^-TJ:^ 
K*V- K-jm^±H->'J^-r K^ffM^tL^v^I^^I^tt^^ft, S^Hl 8 (b) 

[0 0 7 9] 

ikwi&mm+te. mi 3 ^-rmsmm^m^mm^Mumm^hN'y^.^m^mm 
mmm2 3 zm^tzi><DT$> *) , -etLm^Ki^fjEoiss^ife^fci^tsi-c^^o p 

+ tii3 1lt n«K«*tfc»«-r*ifct:J: •) P*^/i/*tfcW#|lffim*fcfc*K fl-fflSE 

mats:* < fc*»-c§ 4v>^ Bu^oH8^f^^#m^;^^^it-<-cffi 

£ £ ^-e # & o 
[0 0 8 0] 

^K. 1 3 omifff i:ov>T!fti!St5. EI2 0 (a) \±*%ffi&m 

(D&n^mim&mm^-oujTv v^Ta-r^mmx*,*)^ m2o (b) 

£^n-feyUcfcv>-C(i, 77- P + &Wim 2 5 1 O^-y vfcOgggft 

(i, mA^Zt£i> «fc 7 Utattt-LfeW^-Cfe, 0. 97irMl. 0 // 108^-8^* <9 > ±.'&<D 

Tfi, 77- KiNfi^x? ^fcOlBHRXtrav- V tN>y^)l'^v tcommtfo . 

2nmo. 3/umxfrt), 3femmfcif&&m&*>z>o--mz,y-ji)A?<Dy4j-< y 

^igfctfi, 77- K-#V- KWOfitjfc&O-C, 77- K-*V- KHHB£j£ < 1"* J£ 
#ta*lfiS<fc»K fifc««E**1&< fc&„ Ztntztb^ UX^O^ttii, 36*691:117 7- 
K-N^j.^WOJE*J: ») V- K-N*^;HBIE*fciR#1-So 

^-ft^flJg^M t v>«> got, *2fi5eLT 

. 77- F-Nfxii'X? vfm&Egt^ft/h^&S J: 9 tUM U X * £l£l1~r&'Jfr^75 ? & Z> 
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